Use of the term "native" when referring to plants is common in many settings. However, what "native" means to different individuals and groups is often poorly understood. Inconsistent definition of native status ("nativity") may complicate implementation or endorsement of conservation activities, particularly those involving revegetation. Professionals in plant-related fields are typically responsible for developing revegetation projects as well as regulations that apply to these projects. To assess how definition criteria may differ between groups we developed a questionnaire that asked respondents to assess native status in 13 hypothetical revegetation scenarios. A total of 303 questionnaires were evaluated with respondents from 33 states. Different respondent groups responded differently in certain scenarios. Where differences existed, professionals in plant-related fields were more likely to regard plants native than non-professionals. Respondents associated with Native Plant Societies (NPS) were less likely to designate plants as native than non-NPS respondents. Successful conservation activities with native plants should involve open and precise definition of nativity. 
A B S T R A C T
A
R E F E R E E D R E S E A R C H A R T I C L E
w ith increasing interest in such topics as ecological integrity, biological diversity, and invasive species (Lemons and others 1998; Westbrooks 1998) , land managers, resource extractors, scientists, legislators, and members of the public frequently find themselves engaged in discussions of scientifically complex issues. During discussions that involve native plants, critical terminology and biological principles may be formally stated and accepted without complete review. Unfortunately, when such exchanges lack effective examination of fundamental scientific considerations, misunderstanding and emotion can prevail over comprehension and logic. This can lead to policies and regu-
Comparing Perceptions
of Native Status lations that are so scientifically unsound or ambiguous that they are exceedingly difficult to implement (Richards and others 1998) or are not accepted by all parties involved. Given its importance and widespread recognition, the term "native" (considered synonymous here with "indigenous") is prominent in many discussions of natural resource policy and management (Brown and Amacher 1999) . While a wide range of definitions of native status ("nativity") exist (Table 1) , "native" is frequently used without explicit definition (for example, USDA NRCS [1999] ). This inconsistent and sometimes careless usage continues despite comprehensive descriptions of the scientific and practical issues involved in designating nativity (Webb 1985; Mackenzie 1989;  N AT I V E P L A N T S J O U R N A L 6 S P R I N G 2 0 0 1 Schwartz 1997) . Moreover, essential components of most stated definitions include terms such as "ecosystem" or "species" that themselves may be difficult to define unambiguously (Schwartz 1997) . Our experiences with both professionals working with plants as well as non-professionals suggest that criteria for designation of native status may also differ significantly between these groups. If this is true, then it may be difficult for non-professionals to understand and accept scientific findings, policies, and regulations related to native plants (for example, City of Tucson [1997] ). Implementation of revegetation projects is one instance where differences in designation of nativity is most problematic.
To facilitate a better understanding of accepted criteria for the definition of nativity among different groups, we developed a questionnaire that asked respondents to evaluate native status in several hypothetical revegetation scenarios. These scenarios were designed to reflect real-world conditions confronted by those attempting to implement revegetation projects while meeting requirements for native plant use. Our hypothesis was that because of their scientific backgrounds, professionals who regularly work with plants (for example, resource manager, scientist, plant producer) would tend to define nativity differently than non-professionals (for example, home-maker, English teacher, stock broker, artist).
MATERIALS AND METHODS
Our questionnaire asked respondents to determine nativity in 13 revegetation scenarios each of which had the goal of restoring a disturbed grassland community. In each scenario (Table 2) , seeds of a perennial grass species (Table 3) commonly found within the state where respondents resided or worked were harvested from a particular site for use in a revegetation activity. At least 1 cultivar is available for each of the species. Scenarios were designed to address various concerns encountered when determining the native status of potential seed sources for revegetation projects. For each scenario, respondents could answer whether the plants resulting from the seeds were native, not native, or if the respondent was unsure. Two scenarios (12 and 13) dealt with seeds that originated in Mexico and were constructed to assess attitudes related to political boundaries; only responses from states that border Mexico were considered. Respondents were asked to estimate the percentage of their time spent working with plants and to describe their occupation or vocation. They also had the opportunity to provide comments on the questionnaire. All responses were voluntary and anonymous.
Printed versions of the questionnaire were distributed to Native Plant Society (NPS) members or chapters in Arizona, Florida, Montana, Oregon, Texas, and Wyoming, either because their addresses were easily accessible from Internet sites or because we were acquainted with persons in the chapters. We also made the questionnaire available on an Internet site and notified potential respondents in specific groups via electronic mail (Table 4) .
Respondents were classified as "professional" if their occupation was one that directly involved plants. This includes occupations in fields within agriculture, biology, environmental science, horticulture, land planning or management, or education in any of these areas. All other respondents were classified as "non-professionals." We assumed that respondents classified as professionals had either some post-secondary education in biology or extensive work experience with plants or in biological fields. Responses of individuals classified as non-professionals may represent a sample of attitudes of the general public, although because they had access to this questionnaire and most were NPS members, they may be better informed regarding biological issues than the public at large.
Independence of the responses of treatment groups (for example, professionals versus non-professionals) was determined by generating 2 X 3 cross tabulation tables and calculating G-tests of independence as the experiment fit a Model I sampling procedure (Sokal and
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Revegetation scenarios described in the native status questionnaire and the particular environmental or management factor(s) considered in each
Scenario: 1 • Description of seed collection site: An undisturbed plant community with the same native vegetation (grassland) that is located less than 1 mile a from and on a similar soil as the planting site. Factor considered: None Scenario: 2 • Description of seed collection site: An undisturbed plant community with the same native vegetation (grassland) that has been regularly grazed by cattle and is located less than 1 mile from and on a similar soil as the planting site. Factor considered: Grazing Scenario: 3 • Description of seed collection site: An undisturbed plant community with the same native vegetation (grassland) that is located less than 1 mile from but on a different soil as the planting site. Rohlf 1995). In cases where the value within a cell of these tables was < 5, 2 X 2 tables were constructed by combining responses for "not native" and "not sure." Calculations were accomplished using PROC FREQ of SAS (SAS 1989) . Standard errors ( ) for proportions were calculated following Fowler (1984) . Statistical significance was assigned at P ≤ 0.05.
RESULTS
Sample Characterization
A total of 303 questionnaires were received with at least one from 33 states (Table 3) . A significant proportion (52%) of all respondents were from Florida and Texas because of the many NPS chapters in these states and their Internet accessability. Questionnaire responses from Florida and Texas were similar to the remainder of NPS responses for all relevant scenarios (1 to 11, data not shown). Among commonly recognized geographical regions in the US, only New England was completely unrepresented.
Overall, professionals in plant-related fields represented 62% of respondents. The mean percentage of time (waking hours per day) spent working with plants in this group was 51% ( = 2%) compared with 20% ( = 2%) for non-professionals. About two-thirds of all respondents (65%) were NPS (Table 4) . Of these NPS-associated respondents, 49% were classified as professionals while professionals made up the majority (87%) of the 116 non-NPS respondents. Among sources of contact other than NPS, the Society for Range Management (SRM) provided the most significant number of respondents (n = 26; Table 4 ).
N AT I V E P L A N T S J O U R N A L
Overall Patterns in Designation of Native Status and Differences among Respondent Groups
Considering all respondents, the proportion considering seeds described to be native ranged from 17% to 95% across all scenarios (Table 5 ). The lowest proportion of "native" responses was observed for Scenario 11, which considered planting a cultivar. Based on the percentage of "not sure" responses, uncertainty in designation was greatest for Scenario 4 that involved taking seeds from a previously revegetated site. Different groups of respondents did respond differently to particular scenarios. Comparing professionals in plant-related fields with non-professionals, responses were significantly different (based on G-tests of independence) for 3 scenarios (1, 2, and 11), with the professionals more often responding that plants would be considered native (Table 6 ). A total of 33 respondents (25 professional, 8 non-professional) uniformly reported only "native" designations for Scenarios 1 through 11. NPS-associated respondents were also less likely than non-NPS respondents to consider plants native in the target environment if seeds sown came from a different soil (Scenario 3) or was a cultivar (Scenario11).
Examining only the professionals' responses (Table 7) , those with NPS association were less likely to consider a cultivar native in the target environment than those not associated with a NPS. The tendency towards increased designation as natives among professionals was most pronounced among SRM respondents. This group provided significantly higher proportions of native designations than the remainder of the professionals for 6 scenarios (Table 7) . Of the 25 professionals who provided only native designations for Scenarios 1 to 11, 44% (n = 11) were associated with SRM. As a group, professional SRM respondents differed from non-professional respondents even more than the entire group of professionals. SRM-associated respondents and non-professionals had significantly different responses on 8 of the first 11 scenarios (2, 3, 5, 7 to 11; data not shown).
Of all responses, 52% were completed using the paper form of the questionnaire and in general the form did not significantly affect response patterns. Professionals had similar responses to the scenarios on either paper or electronic questionnaires. The same was true for non-professionals except for Scenario 9 where 24% ( = 8.5) of respondents using the electronic version considered plants native while this value was 47% ( = 5.3) for those using the paper version.
A native plant is an ecotype that occurred in the landscape at which it is found. . .at the time of European settlement on the soils where it now occurs and at the frequency which it now occurs. Without any kind of genetic information on variation within and among populations, it's hard to know if off-site seed should be considered non-native. "Native" versus "non-native" (without qualification) is too sharp a division-it depends on the unit under discussion. A species can be native to a region but its populations non-native on
Comments from Individual Respondents
While the actual basis for definition of nativity could not be determined in most cases in the questionnaire, the 11% of respondents who uniformly reported "native" for Scenarios 1 to 11 would appear to utilize definition strategies that are based purely on taxonomic description (Palmer and others 1995 Other comments suggested that other relatively sophisticated definition algorithms may be followed. As in most published definitions (for example, Table  1 ), these comments tended to suggest to us that it is unproductive to apply the word "native" without thorough consideration and definition of at least spatial, temporal, and biological parameters: 
DISCUSSION AND CONCLUSIONS
Not surprisingly, data from our questionnaire along with comments from respondents show that significant disagreement may exist among individuals in how they define nativity in revegetation scenarios. Where significant differences in definition existed, professionals in plant-related fields tended to be more liberal in their designation of native status than were non-professionals. This may reflect professionals' more thorough understanding of complexities involved in determining native status (Webb 1985; Schwartz 1997) . Moreover, our research showed that disagreement may be common even among groups of professionals. The questionnaire also demonstrated the widespread reluctance to consider cultivars to be native within revegetation projects, especially by non-professionals (Tables 6 and 7 ). This reflects the commonly expressed view (for example, Lesica and Allendorf [1999] ) that plant materials derived from conscious plant breeding have undergone modifications that radically diminish their compatibility with views of what "natural" plant communities might represent.
Two respondent comments seemed to summarize what we see as core messages of this questionnaire:
The question seems to be "When should a different ecotype of a species than the local ecotype be con- Given the level of disagreement that exists regarding the definition of nativity, we believe that all situations where this issue is involved should be considered with 3 basic tenets in mind: 1. Everyone concerned with natural environments should become better informed of appropriate criteria for assigning native status and take all opportunities to discuss these with others. While consensus seems unlikely, a more open discussion may lead to less confusion. 2. Nonchalant or ambiguous usage of the word "native" or its common synonyms such as "indigenous" should be identified and eliminated. Without clear explanation of presumed meaning(s), it is obvious that misunderstandings will continue to be common. 3. Efforts should be supported to develop a better understanding of the basis for, and measurement of, ecological significance of local adaptation (Brown and Brown 1996; Lesica and Allendorf 1999) . Given this, it will be possible to more accurately determine the most biologically appropriate sampling strategies to use when collecting local propagules for use in revegetation.
Future debate over determination of native status may become more contentious as the advancement of human-induced change escalates (Schwartz 1997) . Development of realistic ecological goals and acceptable management objectives in revegetation activities must be based on scientifically defined criteria and an understanding of ecological and evolutionary principles (Houston and Schreiner 1994; Moritz 1999) . Professionals would seem to be in a position to play a more active role in facilitating discussion of the scientific principles underlying definitions of nativity. Ultimately though, we believe that the success of revegetation projects involving native plants will also depend on understanding (Colton and Alpert 1998) and acceptance of the vision and the compromise of all stake-holders.
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